The and social outcomes in the short-to medium-term (2) (3) (4) (5) (6) (7) (8) . This effect is most robust for not limited to 7 schizophrenia spectrum disorders (2-4)(3; 4), with much less evidence in regard to but extends 8 across the full gamut of first episode psychoses, including the affective psychoses (9) . Since Early 9
Intervention Psychosis service provision is founded on evidence-based healthcare (10) , this should 10 include the provision of robust estimates of incidence of psychotic disorders to inform healthcare 11 commissioners about local variation in service need. Unfortunately, psychosis epidemiology is 12 predominantly informed by an older literature, conducted prior to the widespread introduction of 13 these services (11; 12), almost exclusively based in urban settings (13) . This research has revealed 14 important heterogeneity in incidence by person (14) (15) (16) (17) (18) and place (19; 20) , generating new 15 directions for etiological research (21) (22) (23) . However, national implementation efforts being 16 developed in countries such as Denmark (24) , Australia (25) and Canada (26) , and currently 17 undergoing revision in the UK (27), require accurate, relevant estimates about the epidemiology of 18 psychotic disorders in populations served by Early Intervention Psychosis services. Such data will also 19 be critical in countries such as the USA, where early intervention initiatives are gaining traction (28-20 31) , but where little recent epidemiological data exists to inform service provision. 21 
22
To address this gap, we established a naturalistic cohort study, known as the Social Epidemiology of 23 Psychoses in East Anglia [SEPEA] study, in a diverse, mixed rural and urban setting in the East of 24
England. We sought to precisely delineate the epidemiology of psychotic disorders since the 25 introduction of Early Intervention Psychosis services. Consistent with earlier epidemiology (11; 13), 26 we hypothesized that the incidence of psychotic disorders, including non-affective psychoses, would 27 decline with age and greater socioeconomic status, and be higher amongst men, black and minority 28 ethnic groups and in more deprived, urban neighborhoods. In line with previous findings (13; 20) , we 29 also hypothesized that affective psychoses would show less variation across these domains. 30 
31

Method 32
Design & settingP e e r R e v i e w O n l y P e e r R e v i e w O n l y 6 research-based diagnoses at these time points using OPCRIT (34), a reliable diagnostic instrument 1 (34; 35), which produces ICD-10 diagnoses according to 90 standardized symptom items (36). We 2 trained a panel of clinicians (N=25) to rate OPCRIT items from available case note information. 3
Excellent inter-rater reliability was achieved for any clinically-relevant psychotic disorder (F10-33: 4 92% agreement; IQR:92-100) and specific diagnoses (85%; IQR=81-90), based on completion of 20 5 case vignettes. Incepted participants were included in our incidence sample if they received an ICD-6 10 clinical diagnosis of psychotic disorder (F10-33) at either time point, confirmed by OPCRIT 7 assessment. 8
9
We classified participants according to their final OPCRIT diagnosis, as follows: all clinically-relevant 10 psychotic disorders (F10-33), non-affective psychoses (F20-29), schizophrenia (F20), other non-11 affective psychoses (F21-29), substance-induced psychoses (F10-19), affective psychoses (F30-33), 12 bipolar disorder (F30-31) and psychotic depression (F32-33). Since OPCRIT does not distinguish 13 substance-induced psychoses from other non-affective psychoses, we relied on a clinical diagnosis of 14 substance-induced psychosis at 6 months after acceptance (n=8), discharge (n=2) or both (n=19) for 15 people who received an OPCRIT diagnosis of "ICD-10 other non-organic psychoses" (i.e. F21-29 & 16 F1X.5). Incepted participants without any OPCRIT-confirmed psychotic disorder were excluded from 17 the incidence sample ( Figure 1) . 18 
19
Exposure and confounder variables 20
Sociodemographic information, including birthdate, sex, ethnicity, marital status, birth country, 21 postcode, employment status, and main, current or last occupation and parental occupations was 22 collected at first referral, using a standardized form. We classified age into seven categories (16- services with a suspected first episode of psychosis during 2.02m person-years at-risk, of whom 899 10 (89.5%) were accepted into care ( Figure 1 ). This corresponded to crude referral and acceptance rates 11 .01). Compared with the population at-risk, cases were more likely to be men, younger, from an 1 ethnic minority background, single, unemployed, of lower socioeconomic status and from more 2 deprived and densely populated neighborhoods (all p<0.01), reflecting corresponding variation in 3 crude incidence (Table 1) . Further examination of incidence by age revealed classic effect 4 modification by sex (Figure 2A ; LRT-χ 2 on 6df=19.7: p<0.01), such that rates were higher for men 5 than women until 29-31 years old, with a decline in incidence for both sexes from initial peak rates 6 at 18-19 years in men and 16-17 years old in women. These patterns were similar for non-affective 7 psychoses ( Figure 2B ; LRT-χ 2 on 6df=15.9; p=0.01), but differed for affective psychoses (LRT-χ 2 on 8 6df=6.6 p=0.36), which were similar for men and women at all ages ( Figure 2C ). 9
10
Variation in the incidence of all clinically-relevant psychotic disorders 11
Incidence varied by age, sex, ethnicity, socioeconomic status and setting, following mutual 12 adjustment for each other ( 
Variation in the incidence of non-affective and affective psychotic disorders 22
Incidence of non-affective psychoses followed similar patterns to those described above with 23 respect to individual-level risk factors (Supplemental Table 2 ). However, only multiple deprivation 24 (IRR in most versus least deprived neighborhoods: 2.80; 95%CI: 1.74-4.52) was associated with 25 neighborhood-level incidence (Supplemental Table 3 ). There was some evidence that patterns of risk 26 differed for the affective psychoses, despite a smaller sample (N=83). Rates were more similar for 27 men and women (IRR for men: 1.07; 95%CI: 0.70, 1.65) and less strongly associated with 28 socioeconomic status, after adjustment for other confounders (Supplemental Table 2 ). While 29 affective psychoses rates varied between services, this was not associated with either 30 neighborhood-level variable (Supplemental Table 3 ). 31
Discussion 32
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In this, the largest epidemiological study of first episode psychosis conducted since Early 1
Intervention Psychosis services were introduced in England, we have precisely delineated 2 heterogeneity in incidence in a mixed rural and urban population. Our findings should provide timely 3 evidence for mental healthcare policymakers in various settings about the current burden of 4 psychotic disorders in young people. In particular, our findings (i) reveal substantial incidence rates 5 of all clinically-relevant psychotic disorders in young people; (ii) demonstrate that median age-at-6 first-referral is similar for young men and women before 35 years old, with 50% of cases presenting 7 by 23 years old, and; (iii) we extend previous knowledge to show that incidence in more rural 8 populations in England, which have received less research, varies by classic individual-and 9 neighborhood-level social and economic determinants of health, particularly for non-affective 10 disorders; affective psychoses showed less variation overall. 11 12
Methodological considerations 13
Our study was based on referrals to Early Intervention Psychosis services from multiple sources, 14 including other mental health services within the National Health Service, and self-referrals. Our 15 findings should therefore be interpreted based on administrative or first contact incidence. We were 16 unable to perform a leakage study to detect potentially missed cases, which could have led us to 17 under-estimate the true incidence in the catchment area. Nonetheless, Early Intervention Psychosis 18 services are the sole referral point for young people with suspected psychotic symptoms, and 19 actively engaged in outreach and promotion in the East of England. In England, there is very little 20 private mental healthcare for psychosis, reducing risk of leakage. The epidemiological characteristics 21 of our sample were consistent with other major first episode psychosis studies (39; 40), implying 22 that our study design did not introduce substantial under-ascertainment overall, or differentially by 23 sociodemographic subgroups. Although the excess incidence in black and minority ethnic groups was 24 smaller than normally reported (13) , there is no evidence that such groups are less likely to be 25 referred to Early Intervention Psychosis services, despite differing care pathways (41-43). 26 Furthermore, a separate paper from our study (in submission) demonstrates that rates for specific 27 ethnic groups are in line with excesses more typically observed (13) . Our modest IRRs for this group, 28 overall, are probably driven by the large proportion of non-British white migrants in this population 29 (52.2%), whose overall psychosis risk is similar to the white British population (40). We did not 30 measure the duration of untreated psychosis in our sample, but this could only have affected the 31 estimation of incidence rates if it had changed rapidly over the short follow-up period of our study 32 (3.5 years); this is unlikely, particularly given services were well-established in our catchment area. We cannot generalize our findings to people younger than 16 years old. This remains an important, 2 underexplored epidemiological research issue, given that early intervention and more general youth 3 mental health services, often accept cases from 14 years old or younger; limited evidence suggests 4 incidence is very rare (44; 45). Our catchment area was considerably more rural than those 5 previously studied in England. Generalizability to other settings will depend on the exact 6 composition of their catchment areas, and we did not have data on very rural areas (i.e. less than 48 7 inhabitants per square mile). Nonetheless, variation in population density across our catchment area 8
included the values for median population densities of 37 of 50 U.S. states (46). 9
10
We obtained denominator data from the 2011 Census. While the true population at-risk is dynamic, 11 any demographic changes in East Anglia over the 3.5-year period of our study would have been 12 small, and unlikely to have substantially biased our results given the absolute rarity of psychotic 13 disorders. The 2011 Census methodology minimized and adjusted estimates for non-response prior 14 to publication (47). We could not adjust or inspect variation by factors including family history of 15 psychiatric disorders or substance use, which are not routinely collected for the denominator. 16 
17
We used a two-stage diagnostic procedure to apply research-based criteria for psychotic disorder to 18 our initial sample. OPCRIT diagnoses were assessed by trained clinicians, with good inter-rater 19 reliability based on a small sample of twenty real-world case vignettes. The proportion of people 20 who received a clinical diagnosis in the incepted sample, who also met OPCRIT criteria for psychotic 21 disorder was high (positive predictive value = 679/726 i.e. 93.5%), demonstrating good concurrent 22 validity in line with previous research (36). We presented results for all clinically-relevant disorders 23
given current interest in this broad psychosis phenotype. Rates of affective psychotic disorders were 24 lower than typically reported in adults (i.e. up to 64 years old) in England (13), though were 25 consistent with observations elsewhere in Europe (48). Given that the incidence of such disorders 26
show less decline with age, and may even peak after 45 years old (13; 49), lower rates reported in 27 our young sample may be consistent with the underlying epidemiology. generates greater diagnostic uncertainty (50), this will inevitably result in a higher proportion of 15 undifferentiated psychopathologies at first referral. Our data highlight some of the pragmatic 16 realities in implementing Early Intervention Psychosis services, which will accept a proportion of 17 people who do not meet full research-based criteria for non-affective psychotic disorder (29.1% of 18 the incepted sample), in addition to 10.5% of people referred to but not accepted by services. Such 19 groups would still require a degree of psychiatric triage and signposting, for which services need to 20 be additionally resourced to effectively implement the fidelity criteria upon which they are 21 predicated (5). We have provided robust estimates of referral, acceptance, inception and incidence 22 rates in a diverse population, which can be used as part of a wider suite of evidence to inform 23 service provision across the full spectrum of psychoses (51), not limited to schizophrenia. 24 
25
Meaning of the findings epidemiological implications 26
Our findings extend previous epidemiological research to show that incidence of psychotic disorders 27 varies by sociodemographic and environmental characteristics in more rural settings than typically 28 studied (11; 13). As expected, incidence rates were lower, overall, than reported in more urban 29 populations in England. For example, recent rates for young people presenting to Early Intervention 30 Psychosis services in highly-urban Southeast London (29,267 people per square mile) were 54.6 per 31 100,000 person-years (95%CI: 49.5-60.2) (52), higher than reported here. Nonetheless, crude rates 32 of psychotic disorders in our most urban and deprived communities overlapped with such estimates, 33 The nonlinear associations we observed between population density, deprivation and psychosis 2 incidence in our mixed rural and urban population imply that a threshold of exposure to 3 environmental factors may be necessary to increase risk. These findings accord with limited previous 4 research on this issue (53). However, it remains unclear whether associations between 5 environmental characteristics and psychosis risk reflect genuine etiological variance, or arise from 6 selection factors, including familial aggregation of shared genetic or environmental experiences, 7 which perpetuate downward social drift (22) . These processes may not be mutually exclusive, but 8 lead to the intergenerational accumulation of deleterious risk factors which subsequently affect a 9 number of adverse health and social outcomes, including schizophrenia and other psychoses. 10
Further longitudinal studies are required to disentangle the potential role of social causation from 11 drift or selection. Although we could not establish causation directly, our results demonstrate that 12 our most more deprived and urban communities shoulder a disproportionate burden of psychosis 13 morbidity at the population-level. This should be used to inform the provision of effective early 14 intervention services for psychosis. 2 Per 100,000 person-years at risk 3 Test based on all categories except "retired" & "missing" where there was insufficient data 4 Not available for denominator 5 Population data only was only available by marital status and age (16-35 years) for the "Household Reference Person", i.e. head of household, not all individuals in population at-risk. Incidence rates not estimated 6 N=28 cases of no fixed abode were excluded because they could not be geocoded to a neighborhood P e e r R e v i e w O n l y 22 
